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A Security Lock Arrangement 

Field of the Invention 

This invention relates to a security lock. More particularly, the invention relates 
to a security lock arrangement for securely locking a wing member in a closed position 
relative to a surround. 

S 

Background to the Invention 

The use of security doors is becoming increasingly important, both from a safety 
aspect and for inhibiting unauthorised access to premises. 

Latch-type locks make use of a latch bolt that is received in a frame surrounding 
10 a wing member hingedly arranged in the frame. The wing member is, conventionally, a 
door or window, Typically, the latch bolt is received through a striker plate mounted 
on the frame and can be retracted to an unlocked position to facilitate opening of the 
wing member. 

Such latch members normally have an inclined face. If the wing member opens 
15 inwardly, the inclined face feces outwardly and this can render it relatively easy for a 
determined entrant to gain entry into the premises by forcing retraction of the latch bolt. 

In addition, the use of only a single latch bolt further compromises the security 
of such a locking arrangement . 

The Applicant has previously proposed the use of a plurality of latch bolts to 
20 improve the security of a security locking arrangement. Either two such latch bolts or 
four such latch bolts, arranged in a cruciform fashion, are mounted on the wing 
member. Preferably, the latch bolts are arranged on an outer surfece of an operatively 
inner side of the wing member and this provides the advantage that the security locking 
arrangement can be retro-fitted to an existing door. These latch bolts are also flat 
25 ended, i.e. they do not have an inclined face. 

The use of electronic access is also becoming increasingly prevalent. In 
addition, the Applicant has determined that the torque required to turn a key in a key 
lock of a security lock, arranged on an opposite side of the wing member to a handle, 
can be high resulting in the possibility of the key shearing with a blade of the key 
30 remaining in a barrel of the lock. 

The Applicant has also determined that, particularly, with the use of electronic 
access facilities, an enhanced latching mechanism Is required for extending the latch 
bolts to their locked positions upon closure of the wing member. 
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Summary of the Invention 

According to a fit st aspect of the invention, there is provided a security lock 

arrangement which includes; 

a carrier to be mounted on a wing member; 
5 at least one latch bolt displaceably arranged relative to the carrier between a 

retracted, unlocked position and an extended, locked position; 

an urging means acting on the at least one latch bolt for urging the latoh bolt to 

its extended, locked position; 

a drive means mounted on the carrier for driving the at least one latch bolt at 
1 0 least into its retracted position against the action of the urging means; and 

a displacement mechanism interposed between the drive means and the at least 
one latch bolt, the displacement mechanism comprising a cam member rotatably driven 
by the drive means, the cam member acting on a follower of the at least one latch bolt, 
the cam member having a maximum throw when the at least one latch bolt is proximate 
15 its retracted position. 

According to a second aspect of the invention there is provided a security lock 

arrangement which includes: 

a carrier to be mounted on a wing member, 

at least one latch bolt displaceably arranged relative to the carrier between a 
20 retracted, unlocked position and an extended, locked position; 

an urging means acting on the at least one latch bolt For urging the latch bolt to 

its extended, locked position; 

a displacement mechanism for displacing the at least one latch bolt at least to its 

unlocking, retracted position against the action of the urging means; 
25 a holding assembly for holding the at least one latch bolt in its retracted 

position; and 

a non-cgntact, proximity detection unit for determining when the wing member 
is in its closed position relative to a surround of the wing member, the proximity 
detection unit, upon detecting that the wing member is closed, acting on the holding 
30 means to cause the holding means to disengage the at least one latch bolt so that the at 
least one latch bolt moves to its extended, locked position under the action of the 
urging means. 

Broadly, according to a third aspect of the invention, there is provided a 
component for a security lock arrangement, the component comprising; 
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a link for interconnecting a handle and a key lock of the security lock 
arrangement, the link including a lost motion component to allow the barrel and the 
handle to operate independently of each other. 

More specifically, according to a third aspect of the invention, there is provided 
5 a security lock arrangement which includes: 

a carrier to be mounted on a wing member; 

at least one latch bolt disptaeeably arranged relative to the carrier between a 
retracted, unlocked position and an extended, locked position; 

an urging means acting on the at least one latch bolt for urging the latch boh to 
1 Q its extended, locked position; and 

an operating mechanism which acts on the at least one latch bolt to withdraw the 
latch bolt from its locked position to its unlocked position, the operating mechanism 
comprising, in combination, a handle mountable on one side of the wing member and a 
key lock mechanism mountable on an opposed side of the wing member, the key lock 
15 mechanism including a barrel in register with a rotational axis of the handle, the barrel 
and the handle being conneoted by a link, the link including a lost motion component to 
allow the barrel and the handle to operate independently of each other. 

In a preferred form of the invention, the security lock arrangement comprises at 
least two latch bolts extending in opposite directions. In a most preferred form of the 
20 invention, the security lock arrangement comprises two pairs of orthogonally arranged 
latch bolts. In respect of each pair, the latch bolts extend in opposite directions. As 
previously indicated, a free end of each latch bolt is flat-ended. 

For ease of explanation, the invention will be described with reference to its 
application to a security door. Thus, the wing member may be a door mountable In a 
25 door frame. The door is mounted via hinges along one edge of the door to the door 
frame. Thus, that edge will be referred to as the "hinge edge 1 ' with an opposed edge of 
the door being referred to as its "free edge". A top edge of the door and a bottom edge 
of the door shall be referred to as ,r a top edge" and a "bottom edge", respectively. 

The latch bolts may be arrai^ged in a cmciform-arrangement and, when in their 
30 locked positions, may project beyond their associated edges approximately mid-way 
along the length of each edge. The handle of the operating mechanism may be 
arranged proximate the free edge of the door pn an operatively inner side of the door. 
The key lock mechanism may be arranged on an operatively outer side of the door. 

The carrier may be in the form of a carrier plate mounted to the operatively 
35 inner sur&ce of the door, in use. For aesthetic reasons, the carrier plates may each be 
covered by a cover member. Each carrier plate> or at least one in respect of each pair of 
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latch bohs, may bo arranged in segments. Conveniently, the eosmenta my be slotted 
■csroMcta to tsclikaie adjustro«i* of tha length of neb carrier pteio to oner for dlfibrcoi 
widths aod heights of doors. 

Each latch bolt may U iwnurted on a control inn. An opersdvrfy Inner end of 
5 (Kb control arm may be mounted la a aubjtairtialJry central location of the carrier 
plates. The Inner red of each arm may be prvotatiy secured to a rotary element. 

Tbc rouiy dement nay cany the follower. The follower may be eccentrically 
arranged on tbc roury dcrawa so that, when Uw ctm routes It drives the rouuy dement 
through • predetermined are to causa the control arms to be drawn Inwardly to mod 
10 the lltch bolts to Ihcb unlocked potiiian. 

Tbc aifaaBPnca of the cam may be each that, when lb* latch bolts no in tbelt 
retracted poihion. tho follower Is at tbo ttsodmwn throw politico, of thfl cam The 
maximum throw petition may have a recessed rcstoo folkrwimj U to that, as the cam 
continue* to rotrfo, the follower moves Into register wih aueh recessed region. Thus. 
,19 In use, tho drive means, which may be m the form of an electric acxor-geaibox 
combination, nay drive tho cam to unlock tha cOCf by raoracortg the l«cb bolts. After 
a delay period; which may be set by a user, tho am rotates flutter in the same 
direction. Howsvw, the UrxhboUe are retained Is ihdr retracted pee Hon by maana of 
tbo holding means, Wbca the proslmity detection unit dtieca (hat tha door U closed, 
30 the holding meens may disengage from ita eaaodsred letch boh. Because all ma bitch 
botti are tetttoonoxctbd by the roiary mambtr. when the latch bob associated with the 
boWlng mans Is held in ita retracted position by the bold tea miana. ail the tatch bobs 
are held to tlrfr retracted position. Ctravcrsery. when the holding, moans disengages 
from Its associated latch boh and, provided the latch bolts are act being held In their 
25 rotxacfed petition by the drive means, all the laUR botia extend to their Jodwd position. 

The pTBdmlty detection unh may be aeeoctatcd wiih one of the latch bolta. 
Preferably, the proximity detecting unit is associated with tha latch boh closest to the 
handle but this nscd not be tbo case. Tbo control arm for the latch bolt associated with 
the proximity detection unit may be connect ad to the latch boh via a positive drive 
10 arransnaem. The pari lire drive arrangement may bo In tho form of a rack and pinion 
au au & cman. Thus, the control arm may terminate in a first re* cTjoUccably errsoscd 
rotative to the carrier, teeth of the reck meshing with teeth of • pinion. A iccond reek 
Tamy b« arranged on an opposed tide of tho pinion to which the latch bolt h connected, 
The holding tneaaa may be lo the form of a pawl which engages a receiving 
35 ftxmathn. In the form of a raoaea, cm a dlak la r*&u*t, and rotetaWy fast, with the 
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The pawl may be plvotaUy mowtcd on the carrier and may be spring biased by 
a coil ipring Utto erigegernant with the reeeaa In the disk. 

The proximity detection unit may comprise a magnetic assembly having a first 
taxgr*i\ mounted in the door frame and a second magnet afideeble pUror>t*ahum 

9 relative to the carrier. The second magnet may bo eiianged prod mare the free edge of 
the door The second ousoet may sd cm The paul so that, when the second msgeee Is 
attracttd by tha first magnet when the door is In its closed posilloe, the pawl b urged 
out of engagement with the recess, against the action of the coil spring, to cause tho 
lstch boha to extend to be received in tbeh respective striker plates under tha action Of 

10 the urging meena. 

The magnets are, preferably, high strength magnets and, more particularly, amy 

be rare earth ma gna te . 

Tbo thus connecting the handle and tha bsmrt may comprise a pah of cc-ttlaDy 

sitgned spindles urterconnected by aa axle or pin. 
IS A tint of the spindles may be cotmceted to the handle with the second of the 

ee'mdlet balng associated with the barrel of the lock. The put may be arranged at the 

mating, Inner ends ©rthcspbxUea. 

The first spindle may havo a drive meemer cm its inner end vthh the second 

spJndla having a driven member oa Its second end. The drive member may have a 
20 drive bar attending parallel to a direction (0* rotation of the spindles. The drive bar may 

engage a beating formation of the driven member so that, when the handle Is rotated to 

unlock the security lock arrangement, both Spindles rotate. Conversely, whan the 

second spiralis U rotated via a key inserted into the barrel of the lock, only the second 

spindle rotates. 

25 * The lost motion Unh may flrrfher Includn a caruwaing formation at un cuter end 
or the second spindle via which the barret of the bey lock is connected to the second 
spindle. The key lock may Include e blade projecting (iom the barrel which ta received 
En the connecting formation. The connecting formation may comprise a pair of 
opposed, spiced slot-defining members at an outer end or the second Spindle. The sloV 

30 defining members may have bevelled surfaces so that, when the second spindle Is 
rotated under the effect of the handle, the slot-defining members can rotate relative to 
the blade without Impinging on the blade; However, wbca the key lock la used to 
unlock the aeouilty lock arraignment, the blade may bear a^met tha stc*-<safining 
members to Cause rotation of the eae^ eplndla only, 

35 
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Brief Description of th e Drawing* 

An embodiment of the invention is now described by way of example with 

reference to the accompanying diagrammatic drawing in which; 

Figure 1 shows a three dimensional view of a security lock arrangement, in 
5 accordance with an embodiment of the invention, mounted on a door; 

Figure 2 shows a schematic, plan view of part of the security lock arrangement 

in its locked position; 

Figure 3 shows a plan view of the security lock arrangement in its unlocked 

position; 

10 Figure 4 shows a schematic, plan view of a further part of the security lock 

arrangement; 

Figure 5 shows a plan view of the part of Figure 4; 

Figure 6 shows a schematic plan view of yet a further part of the security lock 
arrangement; 

IS Figure 7 shows a schematic plan view of still a farther part of the security lock 

arrangement; 

Figure 8 shows a side view of a lost motion link of the part of Figure 7; and 
Figure 9 shows an end view of the link. 

20 Detailed Description of an Embodiment of the i nvention 

In the drawings, reference numeral 10 generally designates a security iock 
arrangement, in accordance with an embodiment of the invention. For the sake of 
brevity, the security lock arrangement will be referred to as a "lock" or "security lock" 
in this description. 

25 The security lock 10 is mounted on an operatively inner side 12 of a door 14. 

The door 14 has a hinge edge 16, a free edge 18, a top edge 20 and a bottom edge 22. 

The door is hinged to a frame 24 mounted in a reveal (not shown) of premises. A door 

closer 26 retains the door 14 in its closed position. 

The security lock 10 has four latch bolts 28, 30, 32 and 34 for locking the door 
30 14 in its closed position relative to the frame 24. Each latch bolt 28, 30, 32 and 34 is 

received in an opening in a striker plate 36 mounted on the frame 24. 

Further, each latch bolt 28-34 is mounted to a control arm 38 (Figures 2 and 3), 

Each control arm 38 overlies a carrier in the form of a carrier plate 40. It is to be noted 

that the carrier plate 40 associated with the two vertical control arms 38 is omitted from 
35 Figures 2 and 3 of the drawings for the sake of clarity. 
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Each carrier plate 40 has a pair of slots 42 to permit sliding displacement of a 
segment 44 of each carrier plate 40 to cater for different heights and widths of door 14. 

There are various ways of opening the door 14 relative to the frame 24 by 
unlocking the security lock 10. thus, the security lock 10 includes a handle 46. A. key 
5 lock 48 (Figure 7), which will be described in greater detail below, is arranged on an 
opposed side of the door 14 for facilitating opening the door via a key SO. 

In addition, electronic access, for example, via a keypad (not shown) is also 
possible. For this purpose, the security lock 10 includes a drive means in the form of 
an electric motor-gearbox combination 52 (Figures 4 and 5) for causing retraction of 

10 the latch bolts 28-34. 

The motor-gearbox combination 52 drives the latch bolts 28-34 into their 
retracted, unlocked position in which they are free of the striker plates 36 allowing the 
door 14 to be opened relative to the frame 24. The motor of the combination 52 is 
controlled by an adjustable time delay mechanism (not shown). This time delay 

15 mechanism can be set by a user and typically has a time delay period of between about 
3 seconds and 30 seconds. If the door 14 is not opened in that time, the motor-gearbox 
combination 52 allows the latch bolts 28-34 to return to their extended, locked 
positions. 

More particularly, the motor-gearbox combination 52 drives a rotary element or 
20 assembly 54, to which inner ends of the control arms 38 are pivotally connected, 
through a predetermined arc of movement which is sufficient to retract the latch bolts 
28-34. 

m 

The rotary element 54 comprises two rotary members 56 and 58 overlying an 
urging means in the form a spirally wound spring 60 (Figure 2), of the security lock 10, 

25 For the sake of clarity, the inner rotary element 58 is shown separately in Figures 2 and 
3 of the drawings. In addition, it will be noted that only the control arm 38 associated 
with the latch bolt 34 is connected to the inner rotary member 58. The other control 
arms 38 are connected to the outer rotary member 56, The "inner" rotary member 58 is 
the one close to the carrier plate 40. 

30 As shown in greater detail in Figure 4 of the drawings, the security lock 10 

includes a displacement mechanism 62 interposed between the motor-gearbox 
combination 52 and the rotary element 54. 

The displacement mechanism 62 comprises a cam 64 mounted on an output 
Shaft 66 of the motor-gearbox combination 52. The cam 64 bear9 against a follower 68 

35 which is eccentrically mounted on the rotary member 56 of the rotary element 54. 
When the motor of the combination 52 is operated, the cam 64 rotates and bears against 
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the follower 68 causing rotation of the rotary element 54 from the position shown in 
Figure 2 of the drawings to the position shown in Figure 3 of the drawings. When the 
latch bolts 2$-34 are in their fully retracted position as shown in Figure 3 of the 
drawings, the cam 64 is at its maximum throw. It is also to be noted that the latch bolts 
5 28-34 are retracted against the action of the spring 60 and the spring 60 is driven to the 
posit ion shown in Figure 3 of the drawings. 

After the time delay period as set by the user has timed out, the motor continues 
rotating in the same direction, to cause the cam 64 to move beyond its point of 
maximum throw relative to the follower 68. However, the latch bolts 34, if the door 14 
10 is open relative to the flame 24, are retained in their retracted, unlocked positions by a 
holding means 70, as will be described in greater detail below. The cam 64 has a 
recessed region 72 (Figures 2 and 3) which lies substantially in register with the 
"follower 68 after the cam 64 has moved beyond its position of maximum throw. 

With thi$ arrangement, it is ensured that, should the door 14 be in its closed 
1 S position relative to the frame 24 and the time delay period times out, the latch bolts 28- 
34 move to their locked, extended positions. 

The control arm 38 associated with the latch bolt 30 drives that latch bolt 30 via 
a positive displacement mechanism 74, The positive displacement mechanism 74 is a 
rack and pinion arrangement. One end of the control arm 38 is connected to a rack 76 
20 which is displaceable parallel to the direction of movement of the latch bolt 30. Teeth 
of the rack 76 mesh with a pinion 78 rotatably mounted on the carrier plate 40 
associated with the latch bolt 30. The latch bolt 30, in turn, is driven by the pinion 78 
via a second rack 80 mounted on an opposite side of the pinion 78 to the rack 76. 

A disk 82 (shown most clearly in Figure 6 of the drawings) underlies the pinion 
25 78 and is rotatably fast with the pinion 78. 

The holding means 70 comprises a pawl 84 which, when the latch bolt 30 is in 
its retracted position, is received in a recessed formation 86. The pawl 84 is mounted at 
the end of an arm 88 which is pivotally mounted via a substantially centrally located 
pivot pin 90 to the carrier plate 40. The arm 88 is biased via a coil spring 92 into the 
30 position in which the pawl 84 engages the recess 86, 

Hence, when the latch bolts 28-34 are withdrawn into their retracted, unlocked 
positions and the door 14 is opened relative to its frame 24, the disk 82 rotates from the 
position shown in Figure 2 of the drawings to the position shown in Figure 3 of the 
drawings. When the recess 86 comes into alignment with the pawl 84, the arm 88 
35 rotates about the pin 90 under the action of the coil spring 92 driving, the pawl 84 into 
the recess 86 and holding the disk 82 in that position. With this arrangement, the latch 
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bolts 28-34 are retained in their retracted, unlocked positions. The latch bolts 28-34 
will remain in this position for so long as the door 14 is held open relative to the frame 
24. 

The security door lock 10 includes a non-contact proximity detection unit 94 
5 (Figures 2, 3 and 6) which senses when the door 14 is in its closed position relative to 
the frame 24. The proximity detection unit 94 is associated with the latch bolt 30 and 
includes a first magnet 96 mounted In the striker plate 36 of the latch bolt 30 and a 
second magnet 98 slidcable piston-feshion in a cylinder 100 mounted at the end of the 
carrier plate 40 associated with the latch bolt 30. 
10 The magnets 96 and 98 are strong magnets such as rare earth magnets. 

The magnet 98 is connected to an end of the arm 88 opposite the end having the 
pawl 84 via a connector rod 102. When the pawl 84 engages the recess 86 of the disk 
82 and holds the latch bolts 28-34 in their retracted position, the magnet 98 is, 
similarly, held in a retracted position relative to the cylinder 100. When the door 14 
15 closes, and assuming the time delay of the motor-gearbox combination 52 has timed 
out so that the cam 64 no longer engages the follower 68. the magnet 96 attracts the 
magnet 98 from the position shown in Figure 3 of the drawings to the position shown in 
Figure 2 of the drawings. This causes the arm 88 to pivot relative to the pivot pin 90 
against the action of the coil spring 92 pulling the pawl 84 out of engagement with the 
20 recess 86. When this occurs, the spiral spring 60 drives the rotary element 54 to cause 
the latch bolts 28-34 to be extended into their locked configuration in which they 
engage their associated striker plates 36. It will be appreciated that, if the time delay of 
the motor has timed out, the cam 64 is no longer in abutment with the follower 68 so 
that there is no longer any impedient to the spring 60 driving the latch bolts 28-34 to 

25 their locked positions. 

The handle 46 of the security lock 10 is connected to the key lock 48 by means 
of a lost motion link 104. The link 104 is shown in greater detail in Figure 8 of the 
drawings. The link 104 comprises a first spindle 106 to which the handle 46 is 
connected. A second spindle 108 is co-axially aligned with the spindle 106. The 
30 second spindle 1 08 is associated with the key lock 48. 

The spindles 106 and 108 are connected together via an axle or pin 110 
protruding into bores at the mating, inner ends of the spindles 106, 108. 

The first spindle 106 has a drive member 112 at its innpr end. The drive 
member 112 had a drive bar or finger 114 which extends hi a direction parallel to a 
35 longitudinal axis of the spindle 106. The spindle 108 has a driven member 116 at its 
Inner end and has a bearing formation 1 1 8 projecting outwardly therefrom which is 
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engaged by the drive bar 1 14 of the spindle 106. Hence, when the handle 46 of the 
security lock 10 is rotated in the direction of anrow 120 (Figure 9) t both spindles 106 
and 108 rotate. However, when the key 50 1$ used to unlock the security lock, the key 
50 is also rotated in the direction of the arrow 120. It is to be noted that the bearing 
5 formation 1 18 moves out of engagement with the drive bar 1 14 so that only the spindle 
108 rotates and less torque is required on the key 50 to unlock the security lock 10. 
Thus, the key lock 48 is, effectively, decoupled from the handle 46 via the lost motion 
link 104. 

Also, for this purpose, an operatively outer end of the spindle 108 is bifiircated 
10 and is formed by a pair of opposed, spaced, staggered slot-defining bosses 122. As 
shown more clearly in Figure 7 of die drawings, a barrel 124 of the key lock 48 
engages the spindle 108 via a blade 126. The position of the blade 126 is shown in 
dotted lines in Figure 9 of the drawings. 

Each slot-defining boss 122 has a bevelled end to define a pair of lands 128 and 
15 130 which have an obtuse included angle. At rest, the blade 126 bears against the lands 
128. When the key 50 is used to unlock the security lock, the barrel 124 of the key lock 
48 is rotated in the direction of the arrow 120 so that the blade 126 bears against the 
lands 128 causing the spindle 108 to rotate in the direction of the arrow 120, 
Conversely, bearing in mind that the barrel 124 is locked against rotation if the key 50 
20 ■ is removed, when the handle 46 is used to rotate the link 104, the spindle 108 rotates in 
the direction of the arrow 120 so that the blade 126 moves out of engagement with the 
lands 128 towards the lands 130 of the opposite bosses 122 allowing the spindle 108 to 
rotate freely relative to the blade 126 without being impeded by the locked barrel 124 
of the key lock 48. 

25 It is to be noted that the mechanism of the door lock 10 is covered by cover 

plates 132. In addition, the motor-gearbox combination 52 is covered by a cover plate 
134 (Figure I). 

It is, accordingly, an advantage of the invention that a security lock 10 is 
provided which allows the use of electronic access techniques without compromising 

30 the security of the lock 10. In addition, a non-contact proximity detection unit is 
provided for detecting when the door 14 is closed relative to the frame 24. The 
Applicant believes that this provides an improved level of security as it inhibits 
jamming of the latch bolts 28-34 into a retracted position. Still farther, the use of the 
lost motion link 104 reduces the torque which needs to be imparted to the key 50 of a 

35 key lock 48 thereby reducing the risk of the key shearing or snapping in the barrel 124 
of the key lock 48. 
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It will be appreciated by persons skilled in the art that numerous variations 
and/or modifications may be made to the invention as shown in the specific 
embodiments without departing from the spirit or scope of the invention as broadly 
described. The present embodiments are, therefore, to be considered in all respects as 
5 illustrative and not restrictive. 

Dated this sixteenth day of October 2003 

Daz Lock Pty Ltd 

Patent Attorneys for the Applicant: 

FBR1CB&CO 
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